STATE OF HAWAII
Department of Land and Natural Resources
Engineering Division

APR 75 207

Board of Land and Natural Resources
State of Hawaii
Honolulu, Hawaii

Amend Prior Board Action of January 24, 2014, Item L-2, Approval to Execute a Use and Access
Agreement with the U.S. Fish and Wildlife Service for the Hanalei Stream Bank Restoration
Project, Kauai, Hawaii to Proceed with Construction of the Project Without a Signed
Use and Access Agreement

BACKGROUND:

At its meeting on January 24, 2014, under agenda Item L-2, the Board approved and authorized the Chairperson
to enter into a Use and Access Agreement (UAA) with the U.S. Fish and Wildlife Service (U SFWS). A copy of
the submittal is attached as Exhibit 1. The UAA was negotiated in conjunction with the construction of a
reinforced earthen berm structure located on State land. The structure would serve to block a diversion of the
Hanalei Stream and restore the flow of water into the USFWS Hanalei National Wildlife Refuge. The purpose of
the UAA was to place ownership of the reinforced earthen berm structure under USFWS, who would be solely
responsible for any repair and maintenance, as the primary beneficiary of the structure. The construction of the
improvements was contingent upon USFWS signing and agreeing to the terms of the UAA, by January 31, 2014.
As of this writing, the USFWS has refused to sign the UAA.

REMARKS:

Despite the refusal of the USFWS to enter into the UAA, the Board is requested to amend its prior approval
requiring the construction of the reinforced earthen berm structure be contingent on the execution of the UAA due
to the following considerations. CIP funding from Act 164, SLH 2011, Item D-3, Act 106, SLH 2012, Item D-3,
and Act 134, SLH 2013, Item H-5 will be used for the construction of the project. The funds from Act 164, SLH
2011, Item D-3 will lapse at the end of June 2014. The improvements will require working within the Hanalei
River therefore, it is imperative that the construction take place during the drier, summer months. The
recommended window of construction is from May to September.

Delaying the construction of the project will have the following negative impacts:

¢ Increased Sediment Impacts- Sediment impacts from the breach are quite significant. A topographic
survey conducted in 2012, indicates between 28,000 to 35,000 tons of sediment has been eroded and
discharged into Hanalei Bay. It is anticipated that between 2,000 to 4,000 tons of sediments per year are
going to continue to erode, if the situation is not corrected.

e  Taro Farming- The Hanalei River is the sole source of irrigation water for the Hanalei commercial taro
farms. These taro farms produce about one-third of all taro used to manufacture poi in the State of
Hawaii. Loss of more water through the breach could paralyze this important local industry and
undermine its cultural significance.

e Wildlife Habitat Impacts- The Hanalei National Refuge (NWR) is a habitat for several federally
endangered Hawaiian waterfowl species. The operation of taro fields within the refuge provides the
necessary open water habitat for these birds. The wildlife and taro ponds rely on a constant supply of
irrigation water, which has been adversely affected and reduced by the constant and increasing flow
through the breach channel.
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¢ Economic Impacts- Hanalei’s culturally significant taro crops, coral reef, and wildlife habitat significantly
contribute to the community’s economics. Continued loss of water through the breach channel will
adversely impact this economy and the livelihood of the people living in it.

* Public Safety- Many sections of the eroded banks along the breach channel have slopes that are steeper
than 0.5 H: 1 V, making them prone to slope failure and scour. As long as flow through the breach
channel continues to evolve, the ground near the top of the bank will be unstable, continue to erode, and
pose a threat to life and property.

The Department has solicited bids for the project on March 17, 2014. The bids were reviewed and the low bid
contractor, Goodfellow Bros, Inc. submitted a bid of $2,086,010.00, which is within available funds. The
Department will continue to discuss and negotiate with the USFWS to resolve the outstanding ownership and

maintenance issues.
RECOMMENDATION: That the Board:

1. Amend its prior Board action of January 24, 2014, under agenda item L-2 by allowing the project to start
construction without a signed Use and Access Agreement with USFWS.

Respectfully submitted,

Exhibit 1
APPROVED FOR SUBMITTAL:

WILLIAM J. AILA, JR., Chairperson
Board of Land and Natural Resources



STATE OF HAWAIl
Department of Land and Natural Resources

Engineering Division
January 24, 2014
Board of Land and Natural Resources
State of Hawaii
Honolulu, Hawaii

Approval to Execute a Use and Access Agreement with the
U.S. Fish and Wildlife Services for the Hanalei Stream Bank Restoration Project,
Kauai, Hawaii

The Engineering Division desires to execute a Use and Access Agreement (UAA) (Exhibit 1), between
the Department of Land and Natural Resources (Department) and the United States Fish and Wildlife
Service (USFWS).

BACKGROUND:

During a large flood event in November 1995, the Hanalei River breached its left bank and created a
split flow condition between the river and breach channel. Downstream of the breach channel, the
USFWS maintains an irrigation diversion structure designed to supply water to the Hanalei National
Wildlife Refuge. Through subsequent flooding events on the river, the breach channel has captured a
larger portion of the flow in the Hanalei River, limiting supply to this diversion structure.

On March 3, 2012, Hanalei Valley was adversely affected by the heavy wind and rains, which caused
extreme flooding and subsequent damages to the breached stream bank. The runoff through the breach
has created a deep and wide footprint that continues to move laterally towards the adjacent residential
buildings, while continuing to wash away valuable groundcover and transporting sediment into Hanalei
Bay. Also, the worsened condition of the breach has resulted in substantial loss of water in the main
stream where the diversion structure sends needed water to the Hanalei taro farmers and the USFWS

refuge grounds.

On March 6, 2012, Governor Neil Abercrombie signed a Proclamation which “determined that a major
disaster and catastrophe” occurred on Oahu and Kauai due to heavy rains, high winds, and flooding that
started on March 3, 2012. On March 8, 2012 and March 22, 2012, the Governor signed Supplementa)
Proclamations. The Proclamation and Supplemental Proclamations exempts this project from the State
of Hawaii, Hawaii Revised Statutes, Chapter 343.

The Department is currently in the planning and design phase of a project that will repair this portion of
the Hanalei River stream bank and plans to advertise and bid the project for construction in January
2014 and start construction in April 2014. CIP funding from Act 164 SLH 2011 D-3, Act 160 SLH
2012 D-3, and Act 134 SLH 2013 H-5 will be used for the construction of the project. The funds from
Act 164 SLH 2011 D-3 will lapse at the end of June 2014, thus the importance of awarding a
construction contract in early 2014,
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Upon completion of the project, USFWS has verbally agreed to monitor, maintain, and repair this
restored portion of the river bank, which is located on state-owned land to prevent future breaching of
the bank. A final draft of the UAA was reviewed and approved by the State Attorney General’s office.
The final UAA was sent to USFWS on December 23, 2013 for their review and signature. The
construction of the project is contingent upon USFWS signing and agreeing to the terms in the UAA by
January 31, 2014,

The UAA places ownership of the reinforced earthen berm structure under the USFWS, who shall be
solely responsible for any repair and maintenance. The USFWS shall also be responsible for conducting
regular monitoring of the structure. However, since USFWS personnel do not have any experience with
such structures, the Department through its contractor will provide assistance to the USFWS in
monitoring the structure for a three year period. Any assistance provided will be done at the sole
discretion of the Department and is subject to funds available from Act 134, SLH 2013.

RECOMMENDATION:

1. That the Board authorize the Chairperson, subject to review and approval by the USFWS, to
enter into a Use and Access Agreement with the USFWS as it pertains to the project.

2. That the Board authorize the Chairperson, subject to the mutual agreement of terms between the
Department and the USFWS and the review and approval by the Department of the Attorney
General, to enter into supplemental agreements to the UAA with the USFWS to address
unforeseen conditions and sign the necessary documents as it pertains to the Project.

Exhibit 1
APPROVED FOR SUBMITTAL:
WILLIAM J. AILA, JR., Chairperson
Board of Land and Natural Resources
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USE AND ACCESS AGREEMENT

THIS AGREEMENT is effective as of

by and between the STATE OF HAWAII, by its Board of Land and
Natural Resources, (hereinafter referred to as the “Grantor”) and
THE UNITED STATES FISH AND WILDLIFE SERVICE hereinafter referred
to as the “USFWS”).
RECITALS:
WHEREAS, the Grantor is the owner of the land identified in
Tax Map Key No. (4) 5-4-002:026, and is more particularly

delineated on Exhibit “A”, Site Access & Staging Plan attached



hereto and made a part hereof (hereinafter referred to as the
“Property”); and

WHEREAS, the USFWS desires to enter and use a portion of the
Property, as described and delineated on Exhibit “A”, Site Access
& Staging Plan attached hereto and incorporated herein by
reference (hereinafter referred to as the “Premises”), for
purposes of maintaining the reinforced earthen berm as described
and shown on Exhibit “A”, Site Plan and Typical Section sheets,
(hereinafter collectively referred to as the “Project”); and

WHEREAS, the Grantor does not object to granting the USFWS
use and access rights over the Premises provided the USFWS fully
complies with the terms and conditions set forth below.

NOW, THEREFORE, in consideration of the mutual covenants and
promises herein made, the parties do hereby agree as follows:

AGREEMENT :

1. Grant of Use and Access Rights. The Grantor hereby

grants the USFWS the perpetual non-exclusive right to use and
access the Premises for the purpose of inspection and maintenance
of the Reinforced Earthen Berm structure. The Reinforced Earthen
Berm structure shall remain solely the property of the USFWS.

2. Monitoring, Maintenance and Repair. Upon completion of

the construction of the Reinforced Earthen Berm structure, the
Grantor, through its Contractor, shall assist the USFWS in the

monitoring of the Reinforced Earthen Berm structure as described



in Exhibit “B”. Any actions by the Grantor pursuant to this

section shall be:

1) Undertaken at its sole discretion;

2) Conducted within a period of no longer than three years

commencing from the completion of the construction of the

Reinforced Earthen Berm Structure, after which the USFWS

shall assume full responsibility for the monitoring of the

Reinforced Earthen Berm structure; and

3) Subject to the availability of funds appropriated from

Act 134, Session Law of Hawaii 2013.

Notwithstanding any action undertaken by the Grantor
pursuant to this section, the USFWS shall, at its sole cost and
expense, inspect and monitor the reinforced earthen berm
structure, maintain the structure and assist in keeping the
Premises in a saﬁe, clean, sanitary, and orderly condition. The
USFWS shall not make or knowingly permit or suffer any waste,
strip, spoil, nuisance or unlawful, improper, or offensive use of
the Premises, nor damage, undermine or otherwise destroy any
portion of the Property and the Premises, including, without
limitation, the Reinforced Earthen Berm structure or any of
Grantor’s improvements situated on or near the Premises or any
equipment or appurtenances relat;ng thereto. The USFWS shall, at
its sole cost and expense, repair, restore and reconstruct that

portion of said Property and Premises so damaged, undermined or



déstroyed, including any and all affected improvements, equipment
and appurtenances, by the USFWS’s use of the Premises. At a
minimum, the maintenance and repair work shall include but not be
limited to the maintenance and repair plan as described in )
Exhibit “C”.

3. Reservation of Rights. The Grantor reserves unto

itself the right of full use and enjoyment of the Premises and to
grant to others rights and privileges for any and all purposes
affecting the Premises, all without charge by and without the
consent of the USFWS, provided that such use by the Grantor
and/or third parties does not unreasonably interfere with the
USFWS’s rights to access and use the Premises under this
Agreement. The USFWS shall take steps necessary to ensure that
the USFWS's exercise of the rights and privileges granted
hereunder does not cause any substantial interference with the
Grantor’s operations in or near the Premises and Property.

4. USFWS’'s Responsibility. The USFWS shall at all times

with respect to accessing and using the Premises area use due
care for public safety and agrees to indemnify, defend, and hold
the Grantor harmless from and against any claim or demand for
loss, liability, or damage, including claims for bodily injury,
wrongful death, or property damage, arising out of or resulting
from: 1) any act or negligent omission on the part of the USFWS

relating to the USFWS's use, maintenance, or enjoyment of the



Premises area; and 2) any failure on the part of the USFWS to
maintain the Premises and areas adjacent thereto in the USFWS’s
use and control, and including any accident, fire or nuisance,
growing out of or caused by any failure on the part of the USFWS
to maintain the Premises in a safe condition; and 3) from and
against all actions, suits, damages, and claims by whomsoever
brought or made by reason of the USFWS's non-observance or
non-performance of any of the terms, covenants, and conditions of
this Agreement or the rules, regulations, ordinances, and laws of
the federal, state, municipal or county governments.

5. Work within ox Affecting the Premises. If the Grantor

decides to perform work of any kind within, on, over, under,
across, near, or affecting the Premises, the Grantor will
coordinate - such work with the USFWS. The USFWS shall not
unreasonably prevent the Grantor from performing such work,
provided, however, that the Grantor will take certain protective
measures to assure that such work does not unreasonably interfere
with the USFWS's use of the Premises.

6. Assi ent. The USFWS's rights under this Agreement
shall not be sold, assigned, conveyed, leased, mortgaged, or
otherwise transferred or disposed of, directly or by operation of

law, except with the prior written consent of the Grantor.



T Default.

a. Notice of default. If the USFWS defaults on or

otherwise fails to perform its obligations under this Agreement,
the Grantor will issue a written notice of default to the USFWS
by hand-delivery or first-class mail.

b. USFWS to cure defaults. Any and all defaults or

failures to perform contained in such notice of default must be
resolved and remedied to the Grantor’s reasonable satisfaction
within forty-five (45) days of the USFWS’s receipt of the
Grantor’s written notice to the USFWS or such further time as may
be authorized by the Grantor in writing; provided, however, that
if the nature of such default is such that the cure cannot
reasonably be completed within forty-five (45) days or such
further time, the USFWS may have such additional time as may be
reasonably necessary to cure such default, so long as the USFWS
shall have commenced such cure within such forty-five (45) days
or additional time period and shall diligently complete such
cure. The USFWS’s failure to inspect and maintain the Reinforced
Earthen Berm structure in accordance with this Agreement shall be
deemed a default of this Agreement.

c. Remedies for failure to cure. If the USFWS fails

to cure said defaults or failures to perform within the regquired
time, the Grantor itself may, but shall not be obligated to, cure

or remedy said defaults or failures to perform and charge any



reasonable costs and expenses incurred in performing said cure or
remedy to the USFWS, who shall pay said costs and expenses to the
Grantor within 60 days after receiving notice from the Grantor.
If the USFWS fails to cure said defaults or failures to perform
within the required time period, the Grantor may terminate this
Agreement and the USFWS’s rights under this Agreement to use the
Premises. If the USFWS defaults or fails to perform as required
under this Agreement, the Grantor shall be entitled to all
remedies available under this Agreement and by law, which
remedies shall be cumulative and not exclusive.

8. Termination. This Agreement may be cancelled in whole

or in part at any time by mutual written agreement of the parties

hereto.

9. Hazardous Materials.

a. Grantor'sAprejgpproval required. The USFWS shall

not cause or permit the presence, escape, disposal, discharge or
release of any hazardous materials except as permitted by law.
The USFWS shall not allow the storage or use of such materials in
any manner not sanctioned by law or by the highest standards
prevailing in the industry for the storage and use of such
materials, nor allow to be brought onto and/or into the Premises
any such materials except to use in the ordinary course of the
USFWS’s business, and then only after written notice is given to

the Grantor of the identity of such materials and upon the



Grantor’s consent, which consent shall not unreasonably be
withheld. As used in this paragraph 10, the “presence, escape,
disposal, discharge or release of hazardous materials” includes,
but is not limited to oil, fuel, PCB spillage or leakage,
improper waste oil disposal and pollution of any water attributed
to the USFWS's (a) operations and activities on or connected with
the Premises or (b) use and access of the Premises.

b. The USEWS's responsibility. If any lender or

governmental agency shall ever require testing to ascertain
whether or not the USFWS has caused or permitted the escape,
disposal, discharge or release of hazardous materials, the USFWS
shall be responsible for the reasonable costs thereof.

c. “Hazardous materials” definition. For the purpose

of this Agreement, “hazardous materials” shall mean any
pollutant, toxic substance, hazardous waste, hazardous material,
hazardous substance, or o©il as defined in or pursuant to the
Resource Conservation and Recovery Act, the Comprehensive
Environmental Response, Compensation, and Liability Act, and the
Federal Clean Water Act, all as amehded, or any other federal,
state or local environmental law, regulation, ordinance, rule, or
by-law, whether existing as of the date hereof, previously
enforced, or subsequently enacted.

d. USEWS’'s clean-up obligation. Except and to the

extent caused by the willful misconduct or negligence of the



Grantor or existing on the Premises prior to the effective date
of this Agreement, upon termination of this Agreement, the USFWS
shall, at its sole cost and expense, if required by law, clean up
and decontaminate the Premises and remove all hazardous materials
therefrom, including, without limitation, clean-up of surface and
ground waters and making the soil free and clear of all such
contaminants and hazardous material.

10. Compliance With Laws. The USFWS, at all times during

the term of this Agreement, shall comply with all of the
requirements of the federal, state, and county laws, statutes,
ordinances, rules and regulations, now in force or which may
hereafter be in force.

11. Binding Effect. All provisions contained in this

Agreement shall be binding upon and inure to the benefit of the
respective parties, their successors and permitted assigns, and
officers, agents, and employees.

12. Siqular, Plural. All words used herein in the

singular number shall extend to and include the plural. All
words used in any gender shall extend to and include all gender.

13. Beadings. The headings and captions herein are for
convenience of reference only and are not intended to fully
describe, define or limit the provisions of this Agreement of
which they may pertain.

14. Attorney’'s Fees and Expenses. 1In case the Grantor




shall, without any fault on its part, be made a party to any
litigation commenced by or against the USFWS as a result of this
Agreement (other than condemnation proceedings), the USFWS shall
pay all costs, including reasonable attorney's fees and expenses
incurred by or imposed on the.Grantor; furthermore, the USFWS
shall pay all costs, including reasonable attorney's fees and
expenses, which may be incurred by or paid by the Grantor in
enforcing the covenants and conditions of this Agreement, or in
the collection of delinquent rental, fees, taxes, and any and all
other applicable charges attributed to said Dispersion Channel
Areas.

15. Non-discrimination. The USFWS covenants, for itself,

its successors and assigns, that the use and enjoyment of the
land herein granted shall not be in support of any policy which
discriminates against anyone based upon race, creed, sex, color,
national origin, religion, marital status, familial status,
ancestry, physical handicap, disability, age or HIV (human
immunodeficiency virus) infection.

16. Time Is Of The Essence. Time is of the essence in this

Agreement and if the USFWS shall abandon the Premises, or if this
Agreement and Premises shall be attached or taken by operation of
law, or if any assignment is made of the USFWS's property for the
benefit of creditors, or if USFWS shall fail to observe and

perform any of the covenants, terms, and conditions contained in

this Agreement and on its part to be observed and performed, and
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this failure shall continue for a period of more than sixty (60)
calendar days after delivery by the Grantor of a written notice
of breach or default, by personal service, registered mail or
certified mail to the USFWS at its last known address and to each
mortgagee or holder of record having a security interest in the
Premises, the Grantor may, subject to the provisions of section
171-21, Hawaii Revised Statutes, at once re-enter the Premises,
or any part, and upon or without the entry, at its option,
terminate this Agreement without prejudice to any other remedy or
right of action for any preceding or other breach of contract;
and in the event of termination, at the option of Grantor, all
improvements shall remain and become the property of the Grantor
or shall be removed by USFWS.

17. Withdrawal. The Grantor reserves the right to withdraw

the Reinforced Earthen Berm structure for public use or purposes,
at any time during this Agreement upon the giving of reasonable
notice by the Grantor and without compensation.

18. No Mortgage. The USFWS shall not mortgage or pledge
the Premises, any portion, or any interest in this Reinforced
Earthen Berm structure without the prior written approval of the
Chairperson-of the Board of Land and Natural Resources and any
mortgage or pledge without such approval shall be null and void.

19. Environmental Impact Regulations. The USFWS shall

comply with all applicable federal and state environmental impact

regulations.

I1



20. Pollution And Contamination Control_Meaaures. The

USFWS shall maintain and employ debris, pollution and
contamination control measures, safeguards and techniques to
prevent debris, pollution or contamination to the ocean waters,
streams or waterways resulting from the USFWS's, its invitee's,
or its agent's use, maintenance, repair and operation of the
Reinforced Earthen Berm structure, and shall take immediate
corrective action in the event of such pollution or contamination
to immediately remove the cause of such pollution or
contamination, and shall immediately clean the Premises area and
its surrounding waters of such pollutant or contaminant and
restore to the Grantor's satisfaction the areas affected by such
pollution or contamination, all at the USFWS's own cost and
expense.

21. No Rent. The Grantor shall not charge the USFWS any
rent or other fee in connection with the USFWS’s access and use
of the Premises under this Agreement.

22. Amendment. This Agreement may not be amended except in
writing and signed by both parties.

23. Governing Law. The laws of the State of Hawaii shall

govern this Agreement and the relationship between the parties,
IN WITNESS WHEREOF, the parties hereto have executed this

Agreement as of the day and year first above written.

12



APPROVED AS TO FORM:

NI AL~

Depfity Attorney General
(1-9-13

Approved by the Board of
Land and Natural Resources
at its meetings held on

Dated:

APPROVED AS TO FORM
AND LEGALITY:

Deputy Corporation Counsel

Dated:

13

STATE OF HAWAII

By

Name: William J. Aila, Jr.
Title: Chairperson, Board of
Land and Natural Resources

THE UNITED STATES FISH AND
WILDLIFE SERVICE

By

Name:
Title: Director




STATE OF HAWAII )

USFWS )

On this day of , 20 )

before me appeared ,

to me personally known, who, being by me duly sworn, did say that

is the Director of The United

States Fish and Wildlife Service, and that the seal affixed to
the foregoing instrument is the corporate seal of said
corporation, and that the foregoing instrument was signed and

sealed in behalf of said corporation, and said

acknowledged said instrument to be the free

act and deed of said corporation.

Notary Public, State of Hawaii

My commission expires:

Doc. Date: #Pages:

Notary Name: Circuit

Doc. Description:

Notary Signature Date

14



Exhibit A
Site Access & Staging Plan
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Exhibit B

Hanalel - Monitoring Plan

This document is intended to outline a basic plan for monitoring the Hanalei River Streambank
Restoration project, once construction is complete.

General- Monitoring Frequency and Methods

1. Visual Monitoring- The project site shall be visually monitored every six months and after every
major storm event. A major storm event is one that produces a flow in the Hanalei River of
6000 cfs or greater (1.5 BKF/Channel Forming Flow), as measured at the USGS gaging station
(USGS 16103000). Flows in the Hanalei River can be checked on the USGS National Water
information Website (NWIS) at http://waterdata.usgs.gov/hi/nwis/uv? = ,
Visual monitoring shall be done of all components of the project, which include the following:
¢ The new embankment (Plug)/Restored Stream Bank
e Restored River Channel
e Intake
e Downstream breach channel/stilling basin

Visual monitoring shall consist of assessment documented with photographs. Walk each of the
project areas thoroughly, noting any damage that may have occurred since the last monitoring
visit. Photograph the damaged areas and record their position with a global positioning system
(GPS). '

2. Geomorphic evaluation- Perform a full geomorphic evaluation on annual basis for a period of
three years. While it does not necessarily require extensive survey, it should use a local control
point to evaluate sedimentation concerns at the intake as well as the 500',0f restored channel.
Typically the USACE uses 5 yes but the reality is after vegetation is well established at 3 years,
the last 2 of the 5 yes do not normally provide value and survey becomes quite difficult. Of
particular importance is checking the water intake to ensure that excess sedimentation has not
occurred since the last site visit.
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Exhibit C

Hanalel -Maintenance and Repair Plan

This document Is intended to outline a basic plan for repairing and maintaining the Hanalei River
Streambank Restoration project, orice construction is complete,

General- Possible Maintenance Scenarios

The following discussion provides potential maintenance scenarios that could occur following a major
storm event and provides recommended repairs. All components of the project should be checked for
potential damage at every monitoring event. if damage is observed, repairs should be Implemented as

noted.

i.  Maintenance Scenario- xtile Fi Rolled or Mispl

Look for: Tearing, rolling or undermining of geotextile fabric, on banks of restored channel and on
face of the plug (see example Photo 1 and Photo 2).

T T R S T A e €

. BV N v e g SRR
Photo 1- Rolled Geotextile Fabric
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Photo 2- Erosion Taken Place below Erosion Mat

Recommended Repalr/Maintenance:

Replace geotextile matting and secure to bank with landscape staples or wooden stakes, Ensure
that no streambanks are bare or exposed underneath the geotextile fabric.

Il.  Maintenance Scenario- Vegetation has Significant Bare Areas
Look for: Significant bare areas of vegetation on face or top of the plug, or along the stream banks
of the restored channel (see example Photo 3 and Photo 4).



Photo 4- Bare Areas nearChannel

Recommended Repair/Maintenance: Replant bare areas of vegetation with fast-growing, deep-
rooted woody vegetation.



. Muaintenance Scenario- Log Jams, Debris
Look for: Logs or other large debris jammed up or lodged against the restored streambank or intake
(see example Photo 5).

Photo 5- Log Jam aiong the Sream Bank

Recommended Repair/Maintenance: Remove log jams from affected areas using hand labor if
possible or heavy equipment.

fv.  Damage Scenorio- Significant Erosion on the Plug, Restored River Channel

Look for: Erosion on restored channel reach, downstream breach channel, or plug area

Recommended Repair/Maintenance: Repair significant erosion areas with backfill graded to a
slope to match upstream and downstream respectively. Plant the disturbed area with vegetation. If
erosion is on river bed, use bed material type (river stone) to backfill scoured areas. Some erosion
sensitive areas may need to be covered with geotextlle fabric.

v.  Maintenance Scenario- Significant Sedimentation at Intake

Look for: Significant deposits of rock or boulder material accumulating at location of intake since
last monitoring visit (see example Photo 6).
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Photo 6- Sediment collection at the Intake

Recommended Repair/Maintenance: Remove excess rack/boulders

vi.  Maintenance Scenario- Displacement of Rocks in Stilling Basin
Look for: Significant amounts of armor stone in stilling basin have been moved or displaced since
tast monitoring visit.

Recommended Repair/Maintenance: Replace missing armor stones.
vil.  Maintenance Scenario- Structure Failure

Look for: Bank erosion immediately up and downstream of rock spurs and J-hook. Look for
boulders that have been displaced and water piping around boulders (see example Photo 7).
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Photo 7- Erosion Downstream or Upstream of the Structure

Recommended Repalr/Maintenance: Determine if structure is still functional, if only minor

movement has occurred fill gaps with river stone and continue to monitor. if structure is no longer
functional it may be necessary to rebuild.



